Development of interscapular brown adipose tissue in the hamster. II - Differentiation of transplants in the anterior chamber of the eye: role of the sympathetic innervation.
The relationship between brown adipose tissue (BAT) and its sympathetic innervation during development was investigated by transplantation of undifferentiated (white fat-like) hamster BAT into the anterior eye chamber of adult hamsters. Such transplants are known to be revascularized and reinnervated by the vessels and the nerves of the host iris. The morphology of the BAT transplants was analysed during the post-operative weeks by light and electron microscopy, and the ingrowth of sympathetic nerve fibres from the iris was followed by radioautography. BAT appeared to differentiate in oculo, i.e. presented increasing amounts of adipocytes with multilocular fat deposits and abundant, well-developed mitochondria, but only after a delay of approx. 10 days, and remained much fatter than in situ. The establishment of the sympathetic innervation was not synchronous with the revascularization process. It occurred simultaneously with the morphological differentiation of the BAT transplants, and the nerve fibre density remained low. In the absence of sympathetic innervation, i.e. when the host irides were sympathectomized prior to transplantation, BAT still differentiated, but the process was further delayed and the proportion of differentiated brown adipocytes after 20 days in oculo was clearly lower than in control transplants. It is concluded that the sympathetic innervation in BAT is involved in the regulation of differentiating activity in the tissue, but is not obligatory for differentiation to occur.